The paper presents a method for estimation of a multi-bearing machine alignment on the basis of measured eccentricities of the shaft in machine bearings. The method uses a linear FEM model of the rotor and the non-linear models of machine bearings. In the presented example, the non-linear models of hydrodynamic bearings are used, but it is shown, that the method could be easily applied to other types of bearings. In addition to the alignment estimation, the method allows to estimate the unknown static load in the transverse direction, reduced to the equivalent load at one or two selected nodes on the shaft. Verification of the method is presented using the model of a machine with vertical shaft supported in three pressurised hydrodynamic bearings. The method is suitable for monitoring of alignment and transverse load during the machine operation.
INTRODUCTION
The need for the estimation of multi-bearing machine alignment during its operation exists in many areas of industry, especially when the machine alignment is subject to change. Changes in alignment can occur for various reasons, for example, due to thermal effects, machine load or the deformation of the foundation structure after an earthquake. Investigations by Webster and Gibson [1977] and Hashemi [1983] have shown substantial changes in alignment arising from various aspects of operating conditions for large turbines in the power generation industry. Most turbine manufacturers have separate, experimentally verified, "cold" and "hot" alignments for their turbines and 11 other multi-bearing machines. A number of researchers successfully incorporated bearing alignment parameters in their mathematical models of rotating machinery, demonstrating significant influence of alignment on various aspects of dynamic performance of the machine, including its stability and the unbalance response. Among them are: Hori and Uematsu 1980] , Parszewski and Krodkiewski [1986] , Parszewski et all [1988a] , [1988b] , Li [1990] , and Chalko and Li [1993] , [1995] . Bearing alignment parameters are also incorporated in some commercial rotordynamic packages, such as TURBINE-PAK [1992] . However, to include machine alignment parameters in rotordynamic models a reliable alignment data is required, preferably identified without stopping the machine. Ding [1993] , Krodkiewski and Ding [1994] considered application of the non-linear mathematical model of a multi-bearing rotor system for identification of its alignment and unbalance. Mathematical model used in their method requires the elastic model of the foundation structure, which is a significant practical restriction. This paper presents a simplified method for estimation of a multi-bearing machine alignment on the basis of measured eccentricities of the shaft in machine bearings. In addition to alignment estimation, the method also enables estimation of the transverse static load, reduced to one or two selected nodes on the shaft. Presented method assumes small oscillations of the system about the equilibrium position and does not require modelling of the elastic properties of foundation structure. The method was outlined by Chalko and Li [1996] .
To determine the shaft alignment, it is necessary to consider a static equilibrium of the shaft, determined by the static equilibrium equations (1) for the shaft, requiring that the sum of all forces and sum of all moments of forces should be both zero: 
Accuracy of Alignment Reconstruction
The accuracy of the alignment reconstructed using the method presented in this paper depends on:
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